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Abstract: PROBLEM TO BE SOLVED: To solve, with respect to the structure and the 
manufacturing method of a semiconductor capacitor memory, especially the same of the 
capacitor using niobium pentoxide, the problem that, since the crystallization 

temperature of niobium pentoxide is low below 600 - C, oxidations of the lower 

electrode and barrier metal of the capacitor caused by its heat treatment can be 
suppressed, and in its heat treatment performed at a low temperature, carbon entrapped 
in its films from its CVD materials is so hard to be removed by its oxidations as to 
increase its leakage current. 

SOLUTION: As an insulator film of the capacitor, there are used the lamination film of 
a niobium pentoxide film and a tantalum pentoxide film, or the lamination film of the 
niobium pentoxide films. By using the niobium pentoxide film, an increase in the 
dielectric constant of the insulator film and a decrease in its crystallization temperature 
can be achieved. Also, by forming a multi- staged dielectric film, the leakage current of 
the capacitor can be suppressed. 
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18l£, m (0 3 ) i:fh7^h^'>'>7y 

(teos) t&y— ^iS^zm^^tz.y'y^^c vds 

15, 1 6(DSS^^b^^ y iryUal^M I S F E T <D 
N5*i»S«10 (y-*. Vigils) N 

[0 0 5 0] fc\Z % 7*Y\sV* hJKSr-^**t-Lfc K 

U ^^ffclSIl 8 ^^IT7'7^1 7<7}Stffi£^£B£ 

Si* ^>y a^BMtaHi 8©±»lcil*5 

0 nmSSWT i HSr^^y^ y y^St«8(L, 

Mii^sootgl-e-Mst^o Sc^-e. Tig 

^±Sl5^IKJ¥5 0 nmg£(DT i Ng^^/^y^ y 
«6-C*S«U S5)l:^±«lil:«l?i5 0nnii«ww 
g<^^j?2 0 0 nraiS^yy = ^£>ffcj« 1 9^CV 

-ejR*&«i"5£i:fcJ;9, T i «£T»S i fcriSJKJS 
U ^9^1 7<Dmmz\&i&tfL<DT i S i 2 

1 7lC«HRSn3EM (t^yhlBL) W^^nfi 
ttSriSWi-Sr. t^-e#4o try MftBLSrWlW 

3&s-t(^«<t0t>«<44J:5*c»fiB;i-5 o f^hSBL 

0. 1 1 n mSSttSo 4*3, TiSi 2 |2 0ii 

<t Lra^ttwi-5«a#affls**^^s**ft»»<3o 

{SifrffcSnSfc*. TiSi 2 I2 0^&ll:«t9 
[0 0 5 1 1 W:, try h^B LcDfJUJgj;:^ 

/i^^— y-2 i «:Mt3o ^ K«?^-/u^-<— y-2 
i tf y m*b Lo±«Bt-cvDffi-e5/y ^stftHl 

LT»fiRi-ft a 

[0 0 5 2] W:, f'y MBLC0±3«ff3 00 n 
mgS(DSOGg2 2t^t°yMt^ JfcV*-?, 
»SSl^8 00°C, l5)SSfl^lUSOGl2 2 



S0Gl2 2(j:, BPSGBSictb 
aE*t*«IHiftSixfctry hSB LW]±<75BSM*ft#tca 

»i4tpCi*S-e#5o Sfc, SOGg2 2(j:, BPSG 
^JBSSnfc^^ll ir/HitR/BM I s FETOy^, K 

L) S:«*i-4^^/u (WBt) <D'&fc&tnmv£Z<D 

1 S F ETcoKtttgfkSrHai-^- tm5o Sfc, 

try hiBL^Mt^T iffi, Ti ni. wm^^ft: 

[0 05 3] SOGJI2 2<D±.mzm&6 0 0 n 

5 0 yy^^i«2 3lt CTxtf^"^^ (O s ) <br 
h7^h^'/"/7> (TEOS) <h«:y — *#;*t::fflv* 
fc^7X-7CVDft-C*at5. ^cdJ:9^, *HJ£^ 

*«-cmu try mub L©±»ic«*i«-et¥att* 

SffftSOGl2 2ti*U 5 ib^<D±«Blc±fMRL 

«t 9 , fy MSB LEI±^l»*IB4IKBH^*Yy^7-r/u 
Wf^]±t5^*t:, f^iBLWlSMSIW 
fflft:S:SS»i-5 5 0 4fc, i«a ■ fiNrffl^ 

ttafetrtoftv^*, ^*y-lr/u*3j:af«iZZigiS4:«rtt 

t"y M»BLOte««:ft«ria 

[0 0 5 4] SctC v-y 3^8Mt«2 3<D±BBtcBtffl 
0 0 nmiSOv' !i = y»fei2 4 S*at5o 

y =^>mtm2 4it cMPST#i$iifc^#{;4i: 
fc*fc*»»i"6o 4 >^^«24(t w 

(0 3 ) ^fh7X^'>^7V (TEOS) <t£y — 

[0 0 5 5] Wc, 7* h l/^ hl^-^^^i: L/c K 
7>T lyfy^ta h*-/W 6 <Djbg|S<7» y 31 

>iftl2 4, 2 3, SOGK2 2fcJ;(;'>y3y8ft 
911 8*i4LT7 , 7^1 7<OSlffiiC^i-5*A— * — 
/U2 5S:**t5. KDxyfy^ij:, i/J/nySMkl 

2 4, 2 3, 1 8 joj;t>'SOGK2 2l:»tSv^y = ^ 
^ffc/Kco^y^^w— h*S/h£< 45 J: 5 4 

V\ * — /U2 5 <h try h^B L^^WX^4 

Cfc*-g-efc. t'y M*B L(D±U<D^V =Vt«l 
K^-A-*^— y-2 1 #88 < SiMt^vC 
t5 0 m^J: 9 , 7/u-^-yU2 5^h'y hiBLt: 
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[0 0 5 6] 7* b HM:l**Ui*, 7 

oT, *yu— * — yU2 SOJK^I-Kffibfc^^l 760 

Sr(fe*i"4. -t<z>KI, *yu— yu2 S^WBfcBfcHL 
/cSOGH2 2 h=-yf^7mzm£foZ>fr, SOGI 
2 2(i, «riE8 o otlS^yy^ y y/{;J:ot7s/ 

/u— /u2 5^«a*s*# < ry^y h£*x5c 

b\±t£\t\ wallet 9, ^(DJMTQ^^— * — ^2 SCO 

llBLi:S:+4>lc(ltR|*"e:Swi:^-e#5<o-t?, tfy h 
Ibl (D^^^*(7)ii^D^irnffli-^ c <b a*-c# 3 Q 

[0 0 5 7] &t;: % ^;U-^-/U2 5 CO^gMC^ U T * 

^-&»«*.tf«<fcf #^BI*»b«a. -7*772 614, ft 

5:im5 4 ^*UcJ;<9, ^7^17^7^26 
icoBBJc:. 5 4*§C* y = ^HtfM* 

RfflMI S F E T i: (^Stti 5 w t ^ t # 

5o ^^^2 6 fi, ->y ^>mcm2 4<o±n\z* m*. 

«U r.4xSr^.y^-^y^ LT^y^— ^2 5<DF*3g& 

m p mz £ 9 S^t:^^ yg^»g ur»*irtJ:^ 0 

yK ->y avSraiSDbfcSft^^yK ft ifl- «fc 9*J* 

[0 0 5 8] *> y =■ vSftR 2 7 <h tfiflfcR 2 8 

2 7i«M2 8M««c *6»J8t2 «*. 
tf^-y^ (0 3 ) ifF7ih^^/7V (TEOS) 

t S: y^-x #^l:fflpt7 p 7 X-7 c v D j£-c?Mt 5o 

i*47* b bm&-*x? t \^t^v^~>7 

[0 0 5 9] ifcfc, 9\s*r = ***»e>ft5T8MMS2 9£r 

y v^ffijcii/i^r-^^^Mfir^lMi: tt, C 
m^/ur^^^I^itat^o :wcvDSi:J;5/^ 

^*i>Jg|l4 x WM^JSSgffRu (C 2 H 4 C 2 H 5 ) 2 
2 H 4 ) 2 0 (7h7tKn77y)l:0.1mol/l 



9 0°C, E^fiSTo r r"efc5 0 --T% 'ik<OW®M 

W*.tfr/u=^v*-e, 7oo°c, ift?$<Dm%±mz 
[0060] fcic, i o^sicibihk <hs* 

mm2 8 Ox 5/ f y ^SRftSr^I LT S O Gg ^ t 

5ii:#ffiU\ ::-e, «coW»<l6il2 8 

y-9*a»5>ftSTSMMB2 9^«Sn5, ft*5, T 
SB««2 9S:«*-t-5»»t LTtt, yUT^ ft 

[0 0 6 1 ] W:, ^ajLffcgtK i co^B^Ki?^ 5 n m 
EJlTwi8Mt;=t^li3 0 Sr««t5o rCT\ mm* 

y (Nb (c 2 h 5 o) 5 ) &iit*#x&nffl#xt 

U 5 5 OtEJlTtWERS (WilJ4 0 OmT o r 
r) »ca3«t5»CVDftl-J:0»ri8-C#4o 

h^^^^-y^^^i] (0iJx«H 2 O) SrXStwW 

JW^Ji c v d jfeid i: o xm&i-z Ztt>X~%%o 
[0062] mz^ i»ft^tyi3 ot^*aa«:iE 

^fr-cfi^n^o 7 o 

-T^oii, 7 0 0 < CKT"CfcntfT8B«tRR^y 
^yu^SMl:*B8«*v^e«4-e»»(ii-5 c ^ ds-e* 5 ^ 

JRffl3ao#H«tt, ■Mktt#H»-efc, ^S14^^#H 

jsitfa^^SH^Hwastts, &ygra*5oo°c 

So 

[0 0 6 3] itf^^7«3 0J:i:lJ?5nm 

^«3 1W*8[lt Mxli^y^xhdr^y^/u (T 
a (C 2 H s O) 5 ) Srt^WW^^L, 5 5 
0°CJ^TC0M!E^ffi (CTxtf4 0 0mTor r) tCiotT 
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f«CVDffil:J;ot»j*t5wt fc-e#* 0 
[0 0 6 4] iWc, I»y^/ui3ii:»l^fi 
U ^ii*»a<ki-S 0 7 0 0°CWT(7)M 

*fl=-efTton*. rwj»«HBffl*tt, 3i»ft^^-^J8i± 

*#*#H*Hw*5ttS, MffiS5 0 0°C-7 0 0°C, 
Kfk^^-y^3 OisJitHMMfc:*' >^MBl3 1 * KWA 

[0 0 6 6] mz^ ISft^y^/ul3 l -ktcgfl:^* 

^ffiS&Jtau lMriaSft^^ ^±C7t h u^* mr 

m3 0 y f y / IttiMIfc .1: 0'iSlI 3 2 

isi<d#^ ^wmz±nm.M*&f& uft ft e> * ^ t ^ 
5, cvdwwtwii^iit, ±.unmkm&- 

[0 0 6 7] ^<D£ olZlsX^^V J±faht£Z>T%m 
S29, SBMk=*^it3 0 t^mt*>*^m ICO 

mmwkfr h ft 5 § jtffijiagHo «t >^ h ft 5 ± 

[0 0 6 8] 7^- h h«S:lifc*Lfc«, ft 



*ft«l3 3 4r*tSri-5 0 ^^>W33H Mfctf 
^y>- (0 3 ) ch^ h 7i h*v">7>' (TEOS) <h 

[0 0 6 91 W: 4 7^-hi/y^M^-7^^ClfcK 
7>fxyfyn*SOGl834, y!)^>W3 3^ 

^yi/-*-yKOrt»|:^7^3 5 eML, tti^T 
SOGW3 4<^±{»U:»2»EI*3 6&mtfiir% 0 ~f=7 
?3 5fi, SOGK3 4<D±g|5^^/N-/'37 y ^ft-CK 
J¥l 0 0 nmg|(DT i NKSr*t«b, $ <b U:^<7)_Lg[$ 
iCC VD&-C'^J¥5 0 0 nmgSOTg^JtffilfcI, 

tC <tJZJ: 9Mt5o »2«E4»36tt, SOGi3 
4CO_hg|5i-^^^^^ y ^ffit?|Rff5 0 nrn^S^T i 
|J|5 0 0 nmSSOAl (rA^ = *-*0 Bl, 
lf5 0nmgSOTi^i|iL/:fl 7* hl/^ 

[0 0 7 0] -t<7)», JimiftlHff«:^UTft3J|Elk«: 

*li«tti"5o ft*** *3JHEjt»*5«fcO { -tn^«jtt-r5 

JIMIfilUKtt, ^[ilf3 0 0 nmi^^^ 
l^mtm. IS 4 0 0 n mlS^ S O Gf i; O'H 3 

BKb«tt/«*.K^> f ^ (o 3 ) ifh5xh^7 
> (teos) tSry-^^icfflv^fc^x^cvD 

[0 0 7 1] JW±C0XS(C i 5 % *!Sfc<0JB!S<D D R A 

[0 0 7 2 ] *|gife« l \z ifttf, $*ffti*K«:2Mfefc 
^^-yjK 3 0 <b SBMt^ y^^|3i co«gJSi <t -T 3 fc 

^^samwisrit^-e*, ^mt* >^/nt3 1 

V ^#6»«rtttc J: «9 , ±|a5«ffi 3 2 £ TSB«« 29i <7> W 
^y-^t^iSl, DRAM«y7l/yi/ a »ttS: 

»(C LtDRAMWttlBfcitfBWttSriPll-ef 

[0073] ±itbfc«-ett, s**6*«t*5:iS?ft:=3d- 

y^3 0 tI8ft^y-^/H»3 lcoSS^i: Lfc^, ® 
fi , ^ ft i^fk: * v ^ t «fi^ft fc 
= ±iI/TIi^ (Ta 

!_ x Nb x ) 2 0 5 / (T ai _ y Nb y ) 2 O s ) 
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t\, *V^»;t*Mi. T/flfeitlgSroNb/T att)551I« 

^^rSitx. ±m<r>5Mit-*7' tm.mt9 >9^<om 
•m&:<D giftias tiisfi'ft u .m coi&Mi =. y t s 

[0 0 7 4J Crt'liiS5 nraaTt'J)5Iift^y 

-e^bfcAs, ^Kipgb-f . Mz-ii**'<i>'9mmfc 

U Mff5 nmi 9J?^i^k=^-y^W±tZ» y-* 

lt t> «t v \, mmfcm-z 2 spg^tcpg^^ 

t±M<* 3 8WK±-e«*Uift*<t5: it. # 
Ra Sr/KSti- -6 ic fc If fc&«3M£ 

[0075] mmm 2 ) mwvmi&M 2^02 -c-tftw 
i-So ztnz, 5.mk=-*7*mtm.mk9^9;\smk<D 

m-wwtmm.. <&izDRAM\zmmvtz.Mxhz> 0 

[0 0 7 6] ^JSMcDDRAMti. tt$B^ftfflS*S!f 

[0 0 7 7] #JI;^0i]2<DDRAMCOSSi£7J)£f±, |£Jt 
#J 1 ^/l--*-/P2 5 Wrtg|5{C7 P 7^2 6 £ 

tt. /7^2 6lt Nl^Mtl («A.tfP (y^) ) *■ 

k-t' Lfc#is B B B -> y 3 c v D&xmm Lfcm. 

ftxT. CMPffitrJ:i9^ B H B->y 3>««rWSL-C|S* 

[007 8] froi, Xlfcftli tmm\z, ->!i3ytft 
R2 7i:asig2 8?:MU 7 ? 9 2 6 Amiil-f i> 3: 

9tc->y =>^mtm2 7 tm®m2 8i;«?rMt5o 

[00 7 9] ^iZ. §?J¥2 0nm©itffi#|f^p3 



u 7* h y y^77^it*i < ta t K7'i'i5'f^fti; 

^?L<7?^ffi(c(75^ H H B g->y =>^m*9$i-o mft&mz 
-> y n vcoa#tt & bfca . 6 3 o ic-esftaws u-c*s* 

[0 0 8 0] #*g B B B ->y 3V^b^-5TgpmiS2 

9 P H 3 Srffl t P * K-7" Ufct . NH 3 i 

ilLtSIl:ifk->D^I5:Wn o J0Wl*2n 
mm&t^izm^'tctb^ i2tClii*Ltl^l\ 

-r spinas *>•&<, 

[0 0 8 1] ^3lf$:*« 1 O^E{cigfft=^-^ 

BS 3 0 £ffc{b=*^»S3 oro*i«M:, USE 

Wl £EI«K:fr3o &<b\z. 3SJ6fliJl fcEHSK, 3aMfc 

[0 0 8 2] W:, Sl@?fk-^-y^3 OifCigS-ft^V 

^ngi3 1 *ms.-tz>> m.mit9^9^m3 \ <r>mm 

[0 0 8 3] rw^<75Xg(±. HJfeMl 

So 

[0 0 8 4] #3Ufe#J 2 1= »SIUHK«r£IMl: 

2 i:TgPfl;1sl2 9 k<Dmco<J — ^iSlrteML. DRA 

[0 0 8 5] ±iifibfc0iJT'(±. S**6»«S:35:S8<k = ^- 
^3 0 t3E.mt9 ^9^3 1 roae§l«t Lfc#, « 

,_ x Nb x ) 2 O s / (T a !_ y Nb y ) 2 O s ) 
t^te-Tixli*. x < y wM^Sr«:ot.w-C*foti.lf 
S-V^»;Uxtf, T^^S^cON b/T a Vcfr ±.mHfoffl& 
CON b/T a ttJ: K> h±Z^mmmxfoizrt£i,\ 

a 0 tmmmx&i\\z. Tmn^Mtik-*? ts.mit9 

±lmiM=t7 1 m.mit9 /K75@)^($:co^ B a B ft: 

[0 0 8 6] i^T1ii)?5 nmWTT-fc-5S®?fli? V 
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macs nm<fc vmi<^mt~*ym<Dii\z^ y-tmffi 

[0 0 8 7] ^*(*:IBJ«2SPB l ^{C|JS5^5lfi«l< , 

*<7^@^^&tf^<ft9, y-^«St^ffi«i" 

[0 0 8 8] ft*,\ **W*wJ:ntf, ±ii^^J£^iC 

[0089] (niftM 3 ) 03ii mmm 3 ^^f^g 

fefc5MISFETO(rIH"e*5. iSMfci 
JBS&M I S F E T<Dtf — hmmmt LTfflV^fcM-efc 

[0090] gttmo^wtssi &int*tt¥ 

sg&Slg l o l SrfflEcU rw^ffcXlS l o l co^ffi 
^Kf^maWroflU o 2*3«fcu^r<E>»i o 2 frizzy 

&rug 1 0 3 <DMm-tnmm 1 <nm 2 *s j:if-> y =■ 

[0 0 9 1 ] fclC, 1 0 1 CO^ffiiCE^b- 

jry'Zmmi-. mSrgiftLTISHk=tyil 0 4 
Sr^fiKi-S. $ CjfcSJMb^a-yBI 1 0 4 iKiSMfc* 
v*/u**6i«L, Cti^ftttiSft^y^^Il 

It. 3U£0H 1 •OSSMfc^T'lB! 3 OSr^-rSIStlRl 

-e<fc5„ igs-fb=^-yBSi o 4 tisft^^/nii o 
5 ttfftfcttH;*-* i9i:MiSFE T«oy- hMIKK j: 

[0 0 9 2] iSfcd. S^fc^^/HBSl 0 5 ±(3. #ig 

^^^yS^^^y-Ftiioe, as J: 

U t 35L«5^=-*7 f ttl O 4 il^V^/Hll 0 5<OS 
[0 0 9 3] JSctw. 7^- h MK*3«fctfy— 



1 0 6*-?X?t LT^i^iSSW/t-VffiAL, 

fy/ts: ttctt), y- hiii o 6 wdygtc-y-^ 

hR, y— Y%M\ o 6*3 J: t>'y-f K 1 ?^-— /u^. 
^— f" 1 O 8 £r^*? <h LT^^^riiSiftSi-'f 
AU #fWl0 9«t5. f»*I«10 
7. 10 9l±l^5LDDtti|©y-^- KKi'fi 

[0 0 9 4] imiitttMI SFET^ffM$tl 
3. lf«l«rML, 1 0 9 |= 

[0 0 9 5] ±j£Lfc0lJ-C(i. y— h«S 1 0 6 

[0 0 9 6] EgS-fk-^-yflKl 0 4SrJgfi£-fSiW 

ic. l 0 lW^ffilc->y =y^t«!rML 

ttJ:^. #J;tt±\ NHa^toSL-C^Stc^v-y =■ 

^b#*3 j: t>-^sB#(c . y t *-^mmx~h 5 -> y 

[0 0 9 7] *3lt6Wl3»=J:4xli. y- h*&j*lgS&5J& 
fk^^-ysii o 4 tsMik* ^fjisigi o 5<r>mMmt 

# , •> y = yii i o i (Dm.\k*mmx~% 

[0 0 9 8 ] 5L^t:=^-y«COiS5^$lli^SCj; •? 

y- nft«*«>#*«rit*-c*4fcft, y- h&mm<n 
zmm-tztLMz^ m&<D^v nyt«r-nsLi 
i o 4 tm.mt'f^'S'^mi o sroiiicis y- h 

Ife^KSrffli^t, §S*S|g|t-cjbixJJfflUSS:)¥< i"-5 

M I S F ET^HSt-rsr 
[0 0 9 9] y- M6»«&-S«i: y— h-C«A,fdg|5^ 
(±. l^t^SM I S*jtC0= J f-^-'^->^ i^ottiO . ^ 

[oioo] ^r-etti^k^v^/^ts^ii-^-y 

2 ®>ffiX*Bl$. Lit**, 3 &BSEA±-C7KfiS; LJBSSS:» 

s$4x. iftft«i«aap#j=iii^«j8iB«*jjsftft-i»-r< 4 

</i5i/Qt^=?hmt5fcft, 3 SWEAT £ 
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[0101] **'<i/*mm&l&<»W8M— 1£<n 
^O^a^traSSrTff SfcfeWTit!rC;fcS!g|J?5 nmK 
lf5nmJ;!)fi *£SMfc* y^/^^Mltt J: 

[0102] ±.m<DmMi&mz 
-tn-e^affl TTte-c*> 5 r. t (*v > o * -c t 4 

[0 10 3] (HiS0ij4) 1214(4. ^S£0ij4(w*3(t5^ 

[0104] **HSw»l»roKitK«tt. m.mt~*7 

KMtssisMnot, m.mtf 

iMt*>'^/i'KtiRl«!.aSrtT9*3Rj«;^l 22t^ 
U £ 1 120tS2 121t»3 

122 ti-m&mm&i 2 3cy- v^^&fr^xm 

•So 

[0105] £ 1 120, 12 K/S^ 1 2 1 *S «fc 

yS3S)Sii 2 2!d(±=&^s«in?is«i*t^w^ 
«ir£<i;iS„ HSfSil 2 oro#*eMe«M*iiStt 

m&-rz>^&zmi-z>o st. f 2S)Sti 2 ico#* 

HdiMfc * V * £ C V D i£ 4: 9^J5£-f S 

(S^l 2 2<D#*fft*$1&*(;if±ge*> -Ift^-SiRfcS 

^S&W-T-So 

[0 10 6] K^fliRiM^l 2 3(3(4, m^tL^y- h 
^y^UTD-KBy^Il2 4 > 12 5«S 
Jl, o-Kn->^il 2 4, 1 2 51:: (4. h 
il 2 6, 1 2 7 tfmWl&tXZo D-tv H126, 1 
2 7\Z\i$&* ?i/^ty hCUfc^Silfc^^l 2 
8 . 1 2 9#-fe 5/ h^tv^o 

[0 10 7] ^i^l 2 8(4. *ty hf 1 2 6A^n 
-KQ'^il 2 4£r:frLTX£86i£*l 2 3 dag AS 
4xSo r<D§g. n - K n ^ 1 1 2 4 tlil^f t^fT 

fen. m^mm^i 2 3tci±*«»±»ALttv>. r.cofc 

£>H£)®i£^ 12 3, % 1 120, IS 2 Rfc^ 1 

2 1. *3<fcU^3KJ&gl 2 2W»j^*^i«<^S^ 
So 

[0 10 8] Jt£iRi££l 2 3lr*A$nfcf?*^M 2 
8 (4, mi fcfcm 1 2 0 *b-C*lB« 1 ~ 3 T-lft 

mvfci; 0 learnt-*? fimm&tiz. 



^1 2 8ii^iS(c;ii 2 0 7»»e>K^«ftaiai 23^ 

L-CS?3&l£^l 2 2«A$tt5 0 ®3RfS^l 2 2 
(Cjo^T(4, I>x/n1 2 8 IZ&MW 1 ~ 3 T-tftW Ufcflft 

[0109] ^^128 (4^ 3 122A' 

tbMQMimmi 2 3^lt^2Sf6ll 2 1«A5 
ix-So »2SJS^1 2 1 (c«SA$tlfc^i/Nl 2 8(4. 

ntfew i ~ 3 x~m.w Lfc4 5 (-sibm:? ^t/i-fimmz 

tlZ. rco^, !>iAi2 8lil25J!£;112 1A^ 
£1)&e£^1 2 3§r^UT^3S:^^l 2 2 K: BRAS ft 
So % 31)51 1 2 2 C:3ol^TI4, 1 2 8 

m i ~ 3 -etftM bfc*i*Q.s^i£ $ ft, ^.mt* >*^m 

[0 1 10] iB^tLfciSt^^v^/HK^fig^ixyi: 
^x^l 2 8(4, X^SSigISI 2 3A^n-Kny^i 
1 2 5^lt*ty h^l 2 7(C«RtB£*u pai^l 
29t LtDxA^ty hClftfSSftSo 

[0 111] J^icoxetdj; 9 , ^£ a B B <(bLfc3I®Hfc:- 

a-:/ i &&M,it ufcaaMb^ > * ^swaa* jbj* $ ft 

So rroW, ^x/Ni2 8li, ityt^ict^SftfcIt 
2««ai 2 3 4r^L-C^tb-rSfc*. SS^^r/SI 

So HBtofctt****)***. m&<D&® 

fJEitU #*L<ftv^|lfe«r£i*-5SftjSS*>SriS. 
JS«0^ficoiJit^B$rfflv^n(4*. iiSV^#S^II^T-# 

[0 112] 4 AK^^alfllitSr 

•fS- mSrffi^fcDRAMcottlfc' 
Sr^— h*fe^(3ffl^fcM I S FET<D&m&£Vmffi 

[0 113] ±^Ufct«JiCj!lD^T, *^M5kI^1 2 3(3 

m 2 * fc(4 3 -Ct&BJ bfc -> 1) a vaMfcl§!*:»j*i-*fcft 
<nmfcmm&?r? r^t>T-#s a ^w^ft:*2iS(4. »i 
RJC6^1 2 O-C'CO^aas-^fd'oTtT^^So 
[0 114] $?>{c, JK£ttti££i 2 3i:f 5 5l?I!r 
fi, rW^5S:^(C*3^-C*JSfiSJl~3-C'lftBJb^ 

rr-oxi>xi>\ z.<nmmm<DMm*. 13SM122 

ig<7>*/i — y-y h*(Si±$-ti:Sr t^r-#S„ 

[0115] iSsfc^^yRwMiigsft^y 
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I3SM1 2 2(cioVN-ci^t:-^-^^^ a B B ftSn 

3tm, JC£ttti££ 1 2 3 £rtf- LTflUtI 1 1 2 0 

lo i 16] z<Djjm\z£ix\L x.mt-*7 tmmit 
[0117] ±iiufc0ij-e(4. itt^y^^iiis 

[oi 18] *mw<n>m2^fk\ziLttmk~*7*m 
9, 2m<75^^^^©5^S^Mv^-C\ £9 

<DM&®fr bt£%m\z&<o mmmzBrfi-t z^rnhmm 
[oi 19] &*3, **w*cj:nfi, ±3d?oiaft»jis^ 

[0120] (HJftW 5 ) xn^Xttfl 5 5 "C&?H 

AM, (D^ + ^isflZi&ffiX'&Z) h<DX*&>Z> 0 m5^co 
T£B«®2 0 6, SKMt=*^Bl2 0 7, SBftfk^*^ 
§2 0 8, ±UWfc 2 0 9 ttH 1 tpCDTUmm 2 9 , 3£ 

[0121] *i\ T»t*w»*4T»a)lSi:o^ 

fc5 7 p 7^2 0 3*^t5o ^7^2 0 311:, T£l5m 
SS2 0 6 b a V^5>^^^7^2 0 2 £<QS 

7^203^7/202 t(omz y mm&m'g-pzvo 



6«H:I«ft5:i:^*e#5o 7 , 7^2 0 3ll 
SMMffilUR2 0 lj&tf:^^ 0 2<d±Wz % Wtli 
t^yl^^^^^U ^SfcS^ttCVDifclwJ: 
«9*£«U * U7'7^2 0 2<7)JigB 

i\ fcio, ^7^203^ (MESHt^* yK«^R 

[0 12 2] ^rcofg, v-y ^^^jb^2 0 4 ^>^y 
»^kl»^e>*5^^^^* 2 0 5<:^J5ft 
U ^7/2 0 3^*ffi"f-S± 5Jw*^^->*88«BBi|ft 
IK 2 0 5 i ^> ^ yiftl 2 o 4 ^ 0 * 

*'<->*«JiM«««2 0 5tt, mx-liX-Sis (o 3 ) 
^fh7i^yy/>' (TEOS) ££y— ^^/^^ 

[0123] &tc, /U7 t ni>A^f>*5TSB«ffi2 0 6 
Affile, gf^5 0 nm^r^^Al^iiit^o * 

^ y y^^^/wf^^Ag^ii^ it, cvds 

«^M§gffcRu (C 2 H 4 C 2 H 5 ) 2 (fc'^^vUv' 
^n^^^~/Uyu1r^r>A)£ (C 2 H 4 ) 2 0 
(rh7t KD7/y)l:o. 1 mo 1 / I 

o It 5 0 Wfifi(j:2 9 0i:, lE^fi 
5Torr-?*>5o --T% IWifel^iot^f^ 

[0124] m^. mm<D^mzmmm (H**r) 

^*B»BBI6IWBt2 0 5 4:033iy ^^^a*y4S:#lftUT 
soGiBirtsrt^s u\ ::-e, m^^n^m 
< ^Y^^AJfMI6tU)t2 0 5_hco/u^^^i,^^^ 

lffi2 0 6«JW (0 5 (a) ) o 
[0 12 5] Ifctw, *S<^^aBtw||||J»^ 5 nmKTM 
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mit^ym2 o i*mm-rz> ms (b) ) 0 sggft; 

(Nb (C 2 H s O) 5 ) &*tf#*fcfll*3|-2f*£ U 
5 0 0°CJ^T<^ffittf§ (Witf4 0 OmTo r r) IC 

*5it£c VDSCJ; 9»t§ fl Sfc, Wifi'O'* 

t^St-i c v Dftl: i otMtli : t fc-e* 3 Q 
[0 12 6] i»>ft;-^-^ttjSS^ffl£e^fg^fc^, n 

5 0 0°C^±C0^ftT^^tl^>^ t*iSU> 0 Mi 

°C-7 0 0°C, «a«PMl»-l 0»<D*ftSr«*-C# 

[0 12 7] IWiMCiot, IK^t7H2 0 
7co^ H H B t4^f^i:^j:t9^m^iiAnL, K4><z>£iXfl[ 

[0 12 8] *(w, aCS^^ffiKUBfflj&S 5 nraWI 

^tyg2 0 8^«it^ (H5 (c) ) o SBtffc 
^^12 0 8 M*LfcjESMfc=:*:/§t2 0 

7 t n«<a*#T?»tf mi* i I \ 

[0 12 9] W:. 3EK^-^-^«2 0 8tcSR«.ffiS:tT 

^a t mm<D3ki*x~'n i a j: i \ 

[0 13 0] <Wc. SBS^ZL^-yiK 2 0 8_bKl&flS^* 
^Bt*:«*.tfCVD8feJc:J:0ift8ru, -t^^ft^^^HI 

^v^^^ltlfcf ^yl, MtZty«2 0 8S 
0'«f^t7l2 0 7 ^x 7 fy^ttti«ffte 
<ktf-k8BmfiB2 o 9 Sr»MKi-« (1215 (d) ) 0 
[0131] :icoJ; 9 JcbT, ^f^!?A^b45TS 
1^2 0 6, jEBMk=*yi!2 0 7 b^mt~it7m2 

^■*^b*a±SB««2 o 9-c*fi8:$ix4fl!f«»8[ffl 
fii^SrMT^^c Hill r<0ilMR*«/fl«** 

T-^DR AM7<^-y irvHSSUHM I SFETtE?li:S 
«Ei"S ^ <t t "CD R AM0 ir/u^tg/£-C£ 5 0 

[0 13 2] fc*3 m T»««2 0 6 «t^«^t 

tit /uf^^B:(ut, a&«, h^^mmt 

-TZZttfTm. Sfc, ±»««2 0 QfrflMM-Sfl- 



[0 13 3] *Ht£CT5t-«tntf, *Y^->^»«»Bt 

o 3<nmiuzj:z>^m^Bi&\s}mx"% z>o 

9 £T§&11®2 0 6 — ^«SES:$ btc(S« 

[0 13 4] ww-Cli, IS5nmaTtfel)M^ 

fc , ±tsco^ B e 0 &#c7)^(*f tw ± s y - * m^fSM^a* 

[0 13 5] Sfc, tt«tt:Ka2»W^^ISS^Sa 

[0 1 3 6] jatwsicfcpt, ^t^v/^KtftKl: 
ttfflbfcailMbZ. ^-yiRlzf^iT, £Sftfk-^i:5EK 

/^s*^U*V^(6ia<^B3c-e*)5 7 0 0°CJ^T^i-^fc: 
£9 0%KTi:i-5^K^*>ao 

[0137] >i*s % *«wic«tixtf, ±a$oinfe»te^ 
[0138] 6 ) mm<Dnmm e^e -eaw 

i-^> 0 :nil ilMK=*^a[«Bl^&*«l***Bi 

^^y^S:Mt5Iitfc5o «itf, ccdmi S * 
^^'>^li, H2»^Lfc^3Kttaig3S«, Hi:DRA 



(16) 



2003-243534 



uws2 1 o, E.mt~*'7m2 o 7. 3zmt~*ym 
2 0 8, ±umm 209 \$m 2 <dtum^ 2 9 % &mit 

[0139] it, >v = ^mw&frhttzzfytrtom 

mWMWk2 o \ <nt\m^-?=772 0 2*:»rt;-i-5 0 ^ 
^2 0 2ft NI^«» (M;tJiP (y>) ) £ 
Lfc*te»^y 3yI«rCVDfetfSWci, rcD^ 

MPSCJ; v 3^Bt*w*u-c»*u-ct J: 

[0140] *co«, *Jfi«5 v-y avSffc 

M 2 0 4 fc*^r^^«BJlHUft*WBl2 0 5 SrJgjftU ^ 
7^2 0 2^S|ttHf *± 9tc^>y 3ytftl2 04 ^ 

[0141] Jfclw, ^j?2 0 nm<0*«4#MHtv'y =■ 

±B5fc«oT«j«u 7* h y y/77-fftfeiyK7 

9 *^^->*SBJlHlieiK»2 0 5^ 

Srbfc*. 6 3 OttiffilLTlSJMKtSiBIW:* 
3D^lM3fi^bT#*g B a 9 ^y 3^b45T»ti2 1 0 
(0 6 (a) ) o 

[0142] wc, =3^^e>*5T88««2 

1 O OSIC P H 3 feffl^T P S: K-T' Lfct , NH 3 
nmgSH^cs^f^, me *tCtt0*L-C^* 

[0 14 3] *«<^^ffiJZim*^ 5 nmOi^t: 

= t^«2 0 7 *«at5 (S6 (b) ) o EBMfc^* 

ISJ609 5 iBMt=*^ll)t2 0 7Jw«R«a4:ff 

[0144] iSft=.tyW2 0 7±lz31Sg^ = 

tyi2os«it^ (si 6 (c) ) 0 mjmt-*? 
mm s tmmz % m.m\L~*?Wk2 o s\zm&m*ft 

[0 14 5] :wiwiglt HJ609 5 i:J5fSISI«-e*> 
5 (06 (d) ) 0 

[0 14 6] ^co J: 9(:lT, ^H^y 
TlH5«tt2 1 0, 3EBMk=d-^»2 0 7 t&mkZL*? 

^b*5±»«*2 0 9t^jn5W«iafflft 



35ttt£2 l 0 <omt\z J:««*fiT*:lHl5B-C#5o * 

^ti2 o 9 kTnmm2 1 o i<z>in<z>y — ^««fc«:£ 

b\z\8MV, DRAMOy 7l/5/'>^^ttSrKSt# 

'So 

[0 14 7] mms nm^Ttfe^ISf^ 

t mm 5 n mHT-cfcs ^mt~*ymz 2 ®m 

«o±|z«Ib: 5 n m J: 0 Wt ^■MK=*7 f Bt«:»jBRi- 

[0 14 8] *fc, W«*ffltli2api^fi8:^RB5^K« 
«K. 3«»W±-C»fifcU l«S^0^««S:»<i- 

±5 y — ^«tt6*t<o»*«:*# < f 
[0 14 9] ^SM6iC*3V^, ^^v^WBfttBIt:: 

7 0 o°curti-^ti 

#>\zt± % Tmcom*P<D- *zf\ztt1-%# >*/i>comf&tt: 

>-y a^i-ett^x^^^iJcjt^T, ^v^o 

[0 1 5 0] H»M3tw*3^-c, M6»HtS:*4E4: 

T*5 9 , <£<D*'Ys<*s*<DUftlZftW<Dni&m6 \Z£% 

zmmv. <e<D**s<is*\z£z>%}%:&m-r 
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[0151] 4*5, *$£W\^£tl&. ±.j&<Dmi&mm^ 

[0152] (HlftPJ 7 ) SSI^ISiSW 7^d7 

t^y^^Mt^lgtfc^ W*.tf, rcoMIS^r 
H2»w*bfc^alKME»K«, #CDRA 

g&m^2 1 o, n»it=-^^«i2 o 7, sgtfb^yia 

2 0 8, ±g[5iE® 2 0 9 \tm 2 <^TgP*1$ 2 9 , SlgHt 
^t7l3 0, I»^/^3 1, ±g|5fl:ffi3 2 60 

[0 15 3] tf, v-y a^BMkBI^&ftS^^SBJi 
ntBIHIt2 0 1 Ort»C^7^2 0 2 Sr»*t5, 7* "7 

[0154] -fc<E>f&, *>y 3V»tl2 0 4 , 
^8BJ||RHfilWR2 0 5, ^y=y»a2 11, '>5 = 
^SMtl2 1 2 U 7* hi/^ hfflSS:^;* 

bfc^ v^^?\z x <9 7>9y2 o 2^s»a-ra j: 5 

[0155] #Ctw, JgSJ? 2 0 n m(7)2gmtt# B a BK^ li n 

oTMt5 (El 7 (a) ) o »li:J:ot 
#*K^y = ^»**MMfcS-e\ y ^ >-£7FM 

[oi5 6] &ic:, mm<D^m^>v ^>Mi2 i 3 
*usoGitt5:itfjfju> 0 m<oft 

MPStfflV^I htfXZZ (137 (b) ) c 

[0 15 7] ww"C\ »<^rt«B^«flFi-*'>y ^SMt 

§213t BGHMKOis!) =>Wti\M2 1 2 4:-?^-/ 

1 1 ^Saiy^-V^ h ^-r^v^SR 
■ BMfi»Bt2 0 5ttl»*SnftV\ w^J:9tcL-C#^ 
*->J 3^b45R«fiOT»ti2 io«sn 
5 (B7 (c) ) . 

[0 15 81 W:, NH 3 iMIiaot, #MSiSr>y 
="^*»b4STSB«B2 l 0^*a5^»t->y =1 vBt* 
OTli2nmi«t**l:*v^ft, 0 7* 



[0159] 7k\Z^ Mfo<D±ffiizmmfc 5 n m£XT<D^ 

mk~*?m2 0 7&mm-rz>o isf^tyi2 0 7 

[0 16 0] i»1k=ty«2 0 7±(z, 

5 nmEAT^3£^fc = ^IBS2 0 8 ^itS^^c 
^B2 0 8(?)ifSlt StliSOT 5 i lafltldfi 1 5 o £<b 
tC, »5^1C, 3GaMtn^]R2 0 8 (CflRMUB 

[0161] ro^coxati, nifSM 5 1 ms mmx&> 
z> m7 (d) ) 0 

[0 16 2] Z(DX o l^tt, ^V>!l3^b4^ 
TgBHe6 2 1 0, I8ft = t7'«2 0 7 tISSftlty 

^e>*s±tt««2 o 9t?«fi8:sns«a»affl** 

[0 16 3] 4*5, S**fi*BI«r#l^;-rsH'3» J ? 9 ^S 

ft^isiat-ov^Ttt. mmmexm^tz^mtmmxh 

Zfztb. z\z\x\*%mirZ> 0 

[0 16 4] *lilfc<0»*U:o^-cfc, ^WJ6 
LTV ^*fc», ^a*^******:* 

[0 16 5] **Jfe0ij7^J:tttf; 
y 3^e>*6TSfB««2 l 0<^«Mfc^J:«S*(5:TS: 

*j*u »m*«+^ttft*a»«:»wi-6^i:-e, y- 

^*ffl*U ltt«#ltl±L, *7*n^sa#Sh5 
^m^r LT, ±$(5m®2 0 9 ^HHie2 1 0 <t^H(7) 
y ~^®St££ bicjg^L, DRAM<0!)7l/y>a1S 

[0 16 6] Z.Z\X'te, «P5nmWT^fe§iift^ 
^-yjK^lBlff 5 nraaT-C-fc55:^^t7«^2W 

§w±l:gf 5 nm«t 9«^3IKft=-3|-^BIt»*i" 
5, t L< l«*5 nm i 0*V^IB{t=*^± 
tc, if 5 nm^TT*A51K^tygeMlT 
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[0167] mwm\t2smmm^t>Awt 

[0 16 8] 3!K60S7fc*5i^T, *^r^2<^K«*ll)t^ 

?:4 0%EJiT<ttM®>fc§o r<D*^*^<B»/Sit 
3y±Wf^'? A±tcit-<T, 9>9fr<n 

-So 

[0 16 9] fc*3, *«Wtct4xff, ±a!^*iSCT^Pl 

■*a**n-pnaiffl *rtfi-e* a r * rav * 5 * -c t> 
[0 17 0] (Hi£CT8) «n^iciK0g8«rH8-enn 

ffl^T, CTx-fiR F7tn #7*/^ * t CMO S n i?y 

[0171] £-f\ M (C u) ^e>ftST*B««2 1 4 

»fiUi-S«T»3 % TaNft^l7i2 15M« 
sKSM s fcS (0 8 (a) ) o 
[0172] S«CO^EtZ^i¥^ 5 n mJ^T^i 

mt~*7m2 0 7&mm-tz ms (t>) > 0 siMk 

fc* ilBWHC, SSMk=:^«2 0 7l;jRJ!il 

[0173] JJcK, 3£»ft=^IBl2 0 7_Bw, ^j?^ 
5 nmKTOllWt=t^«2 0 8 fc*B8li-« (18 
(c) ) o 5l^ft:^^y^2 0 8C0itS(i> HSECT5^ 

§2 0 8 iC^\^S^tT9o 

[0174] Hfcl^ T a NttifO^y 71 2 1 6 §rfl^ 
Ufclft, C uA»fefti±8MM2 l 7 Sr»fi8:-f-5 0 

[0 17 5] :oj;^:tt, C u^b*5TSBttfii2 

1 4 , iKI^t^g 2 0 7 ^ SBMt" 2 0 8(7) 

112 1 7-C«^c$tt^1t^^fflS*^ J F-^ff^X:*# 
5 0 ^^^^^^OffiWSr^fti-S^i^tcfi-tix-pn^Ji 



[0 17 6] **ttW8CJ:^ri, SKtetSJBSi: bT3E 
fk—*y|||«r2«Bt-e»j«-t-6r.i:*c < t9, ISJM£*SiK 

^*#p«nfi«w^#bh5fci(), mnwrnmn 
m^cowmmMm&mxx^Zo st, ±sb««2 i 7 

[0 17 7] ftjs, ^mMms<DX 

■ett, HMfcz*^i©»**fti:Lx, cvDj»-ett 

[0 17 8] *HlfiM8-ett, ^»*6»«*«fi*-r5*t 

[0 17 9] *fc, R*ffKU2»RHI$JA^RK«£.K» 

J:*y— ^«8IE(6:«^aft*S:*:#<i-5Ci:^-e#, l 
»afc9^Bt»S:*<-r*Cfc-e, IRICrai-B-J:* y- 

5 < * 6 * ^ * 1r * a ;* h #it*i- * fc 

SBIS:fflv^S»fr-etlRl«"e*4. 
[0 18 0] Ji3d!^^JS^fl|i-ps^ 
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[0181] (Mmm 9 ) 9 tt, R F r ^ 

n MO Sni/j/^ 3r ? V^ 1 y T 3 

*sb, r^n^ffl, **y a. r<o 

*M^H*6CT9tC*3V^T^, IEI9<D3 1 2, 313,3 
1 4tf«MW3ilSW8 0M I M*Y'^>:$Mc;&/£Lfct> 

©tiot^s, r^-eti, cmo smfe&ffimt l-c 

tftPJ-TS^ 9 h 9^**4: CMO S£«r« 

i CMOS«iB4 4fl-fc**W«:affl 

SUBrtgBtCJi, N?x;i/SU3 0 2, 3 0 3, 3 0 4 

tC, N^x;l^S«3 0 5, 3 0 6, 3 0 7 *5 J; VP * * 
^®«3 0 8, 3 0 9, 3 1 0/>m<O£ olZj&f&ZtlX 
t^o SfcN>?x/Ui«3 0 5, 3 0 6, 3 0 7i:t±P 
MOSh7V^^, P^7xyuS^3 0 8, 3 0 9, 3 
1 OlcttNMOS h9^v f ^*^»fifc$*l, h7>y^ 
^0»»»^liN9 3iyK P^x/Ui*-(D|SiS^vf 

MJI3 1 5-C«J*Ufc«ttJ«^S5%SlX-Ci3 9, 
fctty-hBMUK3 2 8, ■>yt>fKi3 2 6, t>f K 

[0182] HI 9 izm v-C , ni?y^ g|S<7} «fc 5 K h 9 ^ 

^•JSlt^ifjfjo-f 4r fc^*5o Ifc^oX, v'UWK 

1r^9 f -^«^«ttS:WtSit5*&^S>So Z<DX 
oteM&KL. g|9(DJ:5i:P^xyuffi«3l0i;Wt 
fcNMOS h7y^^*'>yt>f hMt-tir-r^^^-y ir 

fii/y ^EflWl 3 l 5te, «>y iNf Mfc&Lfc^irffi; 
RH^KftS^t, *J*»->y =^Ej»3 1 5±fc 

tttwiWfcS'yiNf- Kfttt, ttiR««««:->y*>f 
y-^**#«»^(ciB»WfeaiffS4v^MT*>n 

[0 18 3] H9l-*3*t*9^/U*igtt, V^^> 

^y SB&*n^ftN*i/Mgi*3 0 2, 3 0 3, 3 0 4 

as, ^*ySB<D**t^n<DflB«tt««w^^(i-e#-5o 



3 0 2, 3 0 3, 3 0 4<7)4t^ 9 ^*B4«lj*^ b"C fc 
«fci*U ^ySG<^, fcSiMi^^eySBtr-J-D^SB 
^•iN^^MS** 3 0 3, 3 0 4"C#Sii-<5, *>5V* 

[0 1 8 4] H9IC*5t^-C, StfOifc^LfcttllHi, 
^Jlia*ftS(3 2 0-3 2 4)<h^:C0=i>^^ hi(3 1 
6 — 31 9)C0fiS^^br^5o MIM^rt^3 
12, 3 13, 3 1 4 fi, -tJl-ejxn ^>>^g[5, T^a 

^«B, ^*ySB-C*Jffl$n-Cv^* 0 o^y^SJ 

•>**^*3*i-5 i?t:^y SBKfcttS * y ir/u 

[0185] t£*co l T 1 Cir/U{^jo^T{±, TSBfllSi 
4: ltti:littf(:lix/:^IS 0 e ^>y 
ft* ±SBSffi£ LTi^T i Nft4f^»ifcfti4S:#i-54fe 

X, oS*y*TJHi^ft5A«E*WI«:, **>^>*<D 
««Klfl3l*5 wiliBII-Cfcofco *H^0iJ(OMIM^ 
Y^^^tt, TSB«18<!: LTW;tfi#3JB^ftmE*Wi 
3 2 2&mm~ i tZ>o T«*««r»ritUfc«, 
45^f/->^lW^Wtt^ e>tw±SB«S«rfl£ 
/Sjg-f-So ^<Dt#±SB««ttJB4«OA«Eil»/i3 2 3 
£EI#Jf 3 2 2<7)M<E>fcrT*— /U3 1 8 OJldTKfiJcSft 
So 9^, *^r^^*wTSB««^Ei»JBSr*Jffl 

^Sift^o *fc^^ey«Btw*3V^-Ctt, ^*o*^«^ 
t#t5 1TlCt/uttt»4 5, ^Y^">#* S3 Pffi« 
ift-Cfc 6 fc * n y y ^ o^jSEHS icWffl -c # , 

(i, ^J^tfA I ^Cu«:**»i:i-*4*Ej|»*4f«:5pJ 
ffl-C#3o HBB^»E«LTV^4lr^, *E*Wi»c^y 

te, T i N, TaNWWbllSo 
[0 18 6] *HJfi«9-Cfi, ¥tt*¥BS«itS>**'< 

oir>^3^ h^(S«-C#So Sbt-, EJIJlSrMlM* 
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[0 1 8 7] c^-Ctt, 3aWt=^^««>aWiBI«r*i" 
B8«*fto (T ai _ x Nb x ) 2 0 5 / (Ta a _ y 

Nb y ) 2 o 5 ) , xttiiMt^^awiiBi, xt^3i 

J; 5 r t *S-C* 5 0 

[0 18 8] *J£M9C0^^^^^ 3 12,313,31 
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